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(57) Abstract: A catalyst for exhaust gas purification which can retain the catalytic activity of rhodium on a high level over long 
and can realize excellent exhaust gas purification performance. The catalyst is prepared so as to contain a composite oxide of the 
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&mfc%, mitmm 8 o otTmriiMi) m^mm c 

(^m*, 8 oot-nif B Mi) bfe 0 ^tt, &mmmz 

J^ill, jgig&fCT, R h -KfflfcJK$8jfic#&«lj£U&. 

XANES (X»l«iKS8jiE#l&JHH:Bljg) ©&^«fct), MMM 1 43 J: tfJt & 

io £fc> eaxfs (mmxm®tWffi.Mmm) 7- u i^ii©A7 
^ • ^ y 5^ >#<Dmmfr e». ^jsm 1 t«> r h m^sm 

nift^^ia^fctt, s^^o^x^-r h*§s#ai©Bi*->r hfc 

tt, Rh 2 0 3 t^D, SSTG&S&fcfcJU ilSfi^O, Hiflsiiaitfc 
tt, fftfRh 2 Ost&5J:i:)JS*BSnfc. 

i^±<D^m<fc X) , HJg^J 1 (LaFe 0 . 95 Rh 0 . 0 5 O 3 S> U 2> 

Hl^J 3 

7>^>^ h + ^^neiz-h [La(OCHMeCH 2 OMe) 3 ] 3 2 
25 . 5g (0. 0 8 0 tJV) , h*is7a\ZU — b [Nd(OCH 
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MeCH 2 OMe) 3 ] 6. 2g (0. 015 t )V) , t'J^A^ h + v^n 
MV—h [C e (O CHM e CH 2 OM e) 3 ] 2. Og ( 0. 0 0 5 €^) 
, i^h + ->^Dlfl/-h [Fe (OCHMeCH 2 OMe) 3 ] 19. 4g 
( 0. 0 6 0 tJl') , V*ci/7°U tf I/- h [Mn (OCHMe C 

5 H 2 OMe) 2 ] 11. 3g ( 0. 0 3 5 ^^) & , 5 0 0 mLWi©Al7 
7X3tJ]P^, HH> 2 0 0mL*lDAT»#»i»St5i:il:«kt), fi 

^ViT, ^cd^lJS^ *Ki, liD AtKM (R h# 4 . 47 8 

®*%) 11. 5 g (RhUTO. 5 1 g, 0. 0 0 5 t;H:fiS) £fl8 

io -f ^->7jci 5 om-L\zx vtcTkmmzm 1 s^tniTbL f^t 

EAT, 1 tra#©l»^lc«fc D, H*l£©*ft#:£#fc 0 fcfcb, M 

ffitt, 8 5 0 t;T2iflitfc, 

t& 5|cX«S HI La 0 . 80 Nd 0 . 15 Ce 0 . 05 F 

15 e o. 60 Mn 0 . 35 Rh 0 . O5 O 3 0^oy^ jj-f h M<fti£ © ^^M-fb^a* S> 

x&v . m^M4tm*\z&tfz>Rh^^mfe, 2. 0 9ii%t^ofc o 

HJfi#iJ4 

7>^>n-yf^->F [La(O n -C 4 H 9 ) 3 ] 32. 2g (0. 0 9 
20 0^)1) , -T^hU^An-yh^v-H [Y(O n -C 4 H 9 ) 3 ] 3. lg ( 
0.010 =E)\s) , ffcn -:/ h^-> F [ F e (O n " C 4 H 9 ) 3 ] 19. 3 g 
(0. 0 7 0 t^) , 7^5-7An-7h^yF [Al (O n -C 4 H 9 ) 3 
] 4. 9g ( 0. 0 2 0 ^^) 5 0 0mLti©^E7773fcJinA; 

h;Px>2 0 OmL^jD^Ti^^t^t^uitckD, m& 7 )V Zi 3r >- H 
25 i«£fl®[b£: 0 fl/T, oi?7A7tf^7-izht-h [Rh (CH 3 C 
OCHCOCH3) 3 ] 4. OOg (0. OlOtJP) lhJH> 2 0 0 m 
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mZ-T, LaYFeAlRh^tfM^^iilfc. 

8 o o 2 mmt istco 

Z (Dffi&te. »5fcXiSlHl*f©^m^5, La 0 . 90 Y 0 . 10 Fe 0 . 70 Al 
5 

7>^>i-yn^^yH [La(0'-C,H 7 ) a ] 3 1. 6g (0. 1 
10 OO^P) , T;i/$-r>Ai-^n^^r~>F [A 1 (O 1 ~ C 3 H 7 ) 3 ] 19 
. 4g ( 0. 0 9 5 tJl/) 5 0 OmL§i0^LJg77X3fcJpi, ^> 

if > 2 0 0 mL £ in A Tit it: 3 £ <h £ «fc t) , SpTJV^^y 

^lllfc. fit, ny^A7t^7tht-h [Rh (CH 3 COC 
HCOCH3) 3 ] 2. 0 0 g (0. 00 5^;iO 5^>f>20 OmLC 
15 SS»bT, $ *> IZfLfe? 7 X n<Dm& 7 is FSiftfcJn*. 

T\ LaAl Rh^t^^-i^I^ilbfc. 

KT, HJSM 1 t^i©i#CJ; D, M»fi©t&fr*#fc. tzfdV, mm 
Stt, 8 0 0t:f2if B ULfc. 

«}*Xi0i0^^e, Lai.ooAlo.95Rho.05O 

h#^r»«, 2. 3 6fi%T^ofc. 

^©m, >?-ho>?7>5 >&&®zmmm (pt^s. 50 

11%) 2 5. 9 g (P t 0 . 2 2 g) ^^itSlfct, 60tiC 

25 T2 4iF^iaaii, ^^,4', nm.p^m^x 5 0 0 •c-c 1 mmmmm-r 

%>Z-t.\Z<k.-oX> PtJSjf/La li00 Al 0 ., 5 Rh 0 ., 5 O,»**|fc 

o 
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MMM6 

7>&>*b3rz/7u\ZU— h [La(OCHMeCH 2 OMe) 3 ] 3 2 
. 5 g ( 0 . 0 8 0 =E)V) . "feU^A^h^F^yDtf V— V [CelOCH 
MeCH 2 OMe) 3 ] 8. 2g (0. 0 2 0 tM , 0c * Y * z/ ~J U h° V - 
5 h [Fe (OCHMeCH 2 OMe) 3 ] 21. Og ( 0. 0 6 5 ^JV) 

5 0 0 mL§i©^LJi77X3}cSD^, h ;kx > 2 0 0 m L £ tJP;lT£S#*g 
iSfSCtHiO, i^7^3^yFit^iSbfe. fit, Dy^A 
7iz^;l/T-fe h±- h [Rh (CH 3 COCHCOCH 3 ) 3 ] 14. Og ( 
0. 0 3 5 t;k) ShJH>2 0 0mLl^j!?bT, $ S 

10 i77X30l^7^^ri/ K^^EidjD^T, L a C e F e R h^ttf^- 

»*X^|Hltff©^^^e>, La 0 . 80 Ce 0 . 20 Fe 0 . 65 R 
15 h 0 . 3 5 0 3 <D^a^X^-T hM1§jicD^IHb%^ S &§l|L-i|£J|*§^& 

l:^tt?>Rh^fifi, 13. 9St*%T&ofc«, 
-$kW\ 7 

>^ > (L a (N0 3 ) 3 ♦ 6 H 2 O) 43. 3g (0. 10 0^^ 

20 ) 3->3£$i7j< i o o mL\zmmht£7kmmzi, mmwi (f e cno 3 ) 

3 • 9 H 2 0) 36. 4g (0. 0 9 0^) xJ->3SM7.k 3 0 m L fcig 
$?b£:7K ffimu &7kmWi (Rh^4. 4 7 811%) 23g ( 

RhiiTl. 03g, 0. OlO^ftS) ^->^m7Kl OmLI:^ 
^UfeTK^^i, ^l>SI38. 4g ( 0. 2 0 0 ^EJl/) J> >3^m7K 2 
25 4 OmLfcS#Ufc*»«t*i^l/, L aFeRh^tf^l>Ki^ 
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f#S>nfe^X>^^#:^, 4 0 0tST3TO»T#fib, & 
iabfc. *VT. 7 0 0 t:T 3mmmf&T2>Z. £££ 0, 
5 »*X0ISJf©<e*^6, L a x . 0 0 F e 0 9 0 R h 0 . x 0 O 

^Rh^tift 4. 16»iXT»ofe. 
HJfiM 8 

10 *8S&7 >^ > (La (NO,) 3 -6H 2 0) 43. 3 g (0. lOO^JV 
) , mmm: (F e (N0 3 ) 3 -9H 2 0) 24. 2 g (0. 0 6 0 , 
ffiWt*?>tf> (Mn (N0 3 ) 2 • 6 H 2 0) 8. 6g (0. 0 3 0 *^) , 
ffiMU i?V&*mWi (R h#4. 4 7 8 MMX) 2 3 g (RhttlT 1 . 0 
3 g, 0 . 0 10 ^EJlrffim) :t>3£^*4 0 OmLfc^bT, — 

15 H tfclJ: 0, LaFeMnRh^ttJ^tlTKM^lSUfe. 

il©^^lc, ^SJS9<h LT^^T> ; Ex«j7A7fc^M^> pH*U 0lc^5 

20 Z<Dm&\Z, »3fcXi»|IISr©|&*tf*&, L a x . 00 F e o. 60 Mn 0 . 30 R 
^^ISI^^n^o ^©lt^®««2 2. OmVgT'feD, m-^M^ 

Jfctfcfcl 2 

25 tffl£ © 7 — A 1 2 0 3 (Jt*®ai 80ra 2 /g) 1 5 OgC, IfDyr) 
AtK^^ (Rh^4. 4 7 8Si%) 1 7 6 g (RhilT7. 8 8 g) £ 
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fcttm^x 5 o otTi mmmmmhrco r - a i 2 o 3 ©r h 

it$fcM3 

ffiWl? > (La (NO 3 ) 3 *6H 2 0) 34. 6g (0. 0 8 0 ^ )V 

5 ) jr>3?m7ki o omLizmMLrcTkmrnt. mm-wwi^ csm ( 

N0 3 ) 3 -6H 2 0) 8. 9g (0. 0 2 0 €W 3 0 m L 

fc»#b&3!K?gJ££, fig 81 ft (Fe (NO 3 ) 3 • 9 H 2 O) 2 4. 2g (0 
. 0 6 0 ^) 3 0 mL WK3/t;Ph 

(Co (N0 3 ) 2 -4H 2 0) 7. 7g ( 0. 0 3 0 ^E)V) &^?t>3£m7k 
10 3 OmL ffiMuW (R h#4. 4 7 8 S1 

%) 2 3 g (RhilTl. 0 3g. 0. OlOtJUBS) £-f^->3£i&7j< 
1 0mLi:^iL^7j(^tt, 77JQ>i^3 8. 4g ( 0. 2 0 0 ^) 
^->3S^7j< 2 4 0mLf:S*l&*Sj|)!t*i^l^ LaSmFeCoRh 

»*X*IH»f©IS*^6, L a o. 80 Sm 0 . 20 F e o. 60 C o 
o. 30 Rh 0 . 10 O s O^n^*-f hM«j£®ig£-g&fc«&a>5fc£}ti — jjgg 
£ |WI^$nfe 0 ^©Jt^M^te 2 3 . 5mVgT^, 8 

^mfc^f fc^tt^R h^W*«, 4. ll«*%T&ofc 0 
20 Jt«M4 

*8&7>^>(La (N0 3 ) 3 -6H 2 0) 43. 3g (0. lOOtA 
) * (Fe (NO,) 3 • 9 H 2 0) 24. 2g (0. 0 6 0 ^E;V) , 

mm^^Jlb (Co (NO,) 2 • 4H 2 0) 7. 7g (0. 0 3 0 ^M > 
mmu^^ ATkmWi (R h#4 . 4 7 81i%) 2 3g (RhilTl. 0 
25 3 g, 0. OlOtJ^a) ^^t>^l7K4 0 0mLII^lT, ^-C 
% Z\ t\Z£ V , LaFeCoRh £ ^ tf jg ifi tK i£ § SB Jg b £: . 
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mjfcxm®ffi<D$£$kfrB. L a x . 00 Fe 0 . 60 Co 0 . 30 R 

§<hin^$nfe 0 2 1 . 8mVgT»D, 

5 tt»M2 

1) tt»fi#l:!»t«'3-f^ 

HJSM 3 ~ 8 £>&Z$ik&W 2 ~ 4 rf# £ ffr# 20gt, C e o. 6 Z 

r o. s Y„. ,O 0 , . s <D®.J$fr*>?3L%m&M{£W<D®fc 100g^, M -Y 
:*>7.k 1 2 0 mL <h*g£rU, ^3-7 l /JI/ (HtMINZS 

10 -3 0B:TO3 0ii%) 21. 1 gSlD^LTX^'J-SSIfiUfc. £ 
©X^U — 3-^x7-f hlA-*A (Sg8 0 mm, #$9 5mm, 
feffg4 0 0t;k/ ( 0. 0 2 5 m) 2 ) j&> S^^ilfi^fin-f-f > 

15 7^>W126g/«TOlL (6 0g/l) t&5«J:5l:iilfc 
o 1 20ttTl 2iflIITO, 6 0 CCT 3NfIW«I 

2) W^fSH 

20 Vl8^ii^i4L©X>i?>CDin>^#*l:, ±lBr# zntcfr*: 

3 0 #r 1 it-f ^;kt)1[xa o ^->^, 6 0 mmm Diifc. 

ffi>tXA°^->te, 0 ~ 5 # (5#Pb1) tt, afife£«SIfc (a = i) rilfeb 

, 5 ~ 2 8 # ( 2 3#ra> mmoimnzmtt (a = 0 . 8 9) v. 2 # 

25 int, 7-3 0# (2 3#IB) te, M & © ± Si ffi © 2 ^^I^flt 

b, 7-28 # (21 #W) ^^^^.ilPJ ( A = 1 . 02) tit, flk 
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±#$-fr, 28~3ot (2#ra) mwaQmit (A = l) til, fr-D 

. 2)k^.%^x\^mnx, ^m^^mmtfsi^mumitmmm, u = i. 

2 5) <h bfc„ 
3) 

,ttbts AA=±3. 4% (AA/F = ±0. 5A/F) ©JgffiSr* 
HHzT-IA, m^Km^(0^=E J U XtMiWCO, HC, NOx©M 

MJ (APtfX) ©j6S* 4 6 0tl:ft^, 3Kj£«, (SV) 7 0 

io o o o/mmtvtc i2i:it ^tyj^wiLi^DoRh 

(g) ^fttito 



2 



mm 




Rh tfl 
(g/LMi) 


(%) 


(%) 


CO 


HC 


NOx 


CO 


HC 


NOx 


mmm3 


La 0 80 Nd 0 15 Ce 0.05 Fe 0.6oM n 0.35 Rh 0.05°3 


0.42 


93.1 


94.8 


98.7 


72.7 


76.3 


78.7 


mmm* 


La 0 90 Y 0 10 Feo.7oAl 0 .2oRh 0 i 0 O 3 


0.87 


95.5 


97.6 


99.0 


86.8 


86.1 


92.5 


mmms 


La 1 00 AI 0 95 Rh 0 05 O 3 


0.47 


97.3 


98.0 


99.0 


88.2 


87.1 


88.5 




La 0 80 Ce 0 20 Fe 0.65 Rh 0.35°3 


2.78 


98.3 


98.5 


99.5 


91.9 


92.7 


93.4 




La t 00 Fe 0 90 Rh 0 10 O 3 


0.83 


94.5 


95.0 


98.0 


87.0 


85.6 


92.0 


mmms 


La t oo^ e o eoMn 0 3oRh 010 O 3 


0.83 


90.3 


92.2 


95.2 


82.6 


80.5 


79.0 


tk&ffl 2 


Rh mn/ r-M 2 o 3 


1.00 


99.5 


99.1 


99.5 


63.9 


63.3 


69.2 


tt|£#J3 


La 0 80 Sm 0 20 Fe 0 60 Co 0 30 Rh 0 10 O 3 


0.82 


95.1 


96.4 


97.0 


65.5 


75.6 


64.6 


J±3&#J4 


La, 0 oFe 0 60^ 0 0.3oR^0.1o03 


I 0.83 


90.6 


94.8 


95.4 


62.1 


70.0 


60.2 
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m & <d ig m 

1 . -jK5£ ( 1 ) 

A B R h'O 3 ( 1 ) 

5 (5£*, Att> 3ffi^£«ifc^»b&^#±Sf7U*£&T^^ fro, C 

a©7C^Sr^b, Bta, Co, Rh, f&±^7C*^^©MS7C^*3 «fc ZtA 1 
fr£>Mk£n54>& < t 1 a^TC^^^-To ) 

10 jtf^^ftiffljtttSE. 

3. (2) 

15 A 1 _ x A' 1E B 1 _ a Rh,Oa (2) 

(5£*F, Att, La, Nd, Yfr £>31kfn3'>&< t *> 1 a<£>7cfH b, 
A'«, Cei«k^/Sfc»P r**l, B«, Fe, Mn, Ali^llf 
*134>& < £ % 1 @©t£^^7kU, xte, 0^x<0. 5 OiRffilfiH©]^^ 

4. — $5* (2) fc£V>T, Bfr\ F e SfcHA 1 tfe^f n*i* 

fro, Mn A, D , x^0T'*§ii:$^tt 

25 5. P t fimm-ZtlT^Z ££%&Wl£-tZ>. fit2£©t8fflSfl 1 9tf3 
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